Solution STATICS Meriam & Kraige 6" Edition US version : Chapter 3 


MÀ MÀ ——M —— JM—— —À—— —— 


ér-0 
P o 
cos 15?- 200(9.81)cos 30 =0 
P= /759 N 
200 (9,81) N 
cipi |1400 (1.81) N 


mm mm 


44XF-20: AN -2N,- l400(181) * O 


^ XMez0: - l4oo(1.8)) (1526) 2 Ne (ISg6t 16470 


Solution : | Ng = 2820 N 220 (9.31) N 
W, = 4050 N From XFy-2o, Ap =0 
| | | X Mg 0: -450(3.81)4 - 220 (1.81)(5.c) 
Qssumes G MEAR between left and right : ! 
+ By (8) 20 j By = 3720 N 
wheels. ee- aeaiia 
Z =0: Ay- 450(9.81)-220(9.81) +3720 = o 
3/3 o Ay = 2850 N 


f; XMg-0: 12(3) -Na (2) = 0 
Na - (8 ib 
3/4 o X 
lo. 
-.|- 70(3.8)) N 
P ge -0 A Oxy =0 
(Dim. in mm) Z Fy=0: O4-80-80-|2o-li0 = 0 
Oy = 390 IL 


-N s Oo: 8o(30) + 80 (15) «- (2o (12 ) — Ms —- Q9 


M,a 5045 lb-ft CW 
& E Ma =0: —249.81) 350- To(921)(600)+Ng(700)0 D PIEPUNCUMU- CS EMES NR 
Ng = 706 N 


4AXF-O: Na+ 706- (T0+24)(9.21) = o 


Na = 216 N 
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3/8 | 20(9.381) N s[ti | FBD ef 1000- Il et and lower pair 
TI 


Ee T T 
Na | 
| (A 
| 30*N Ng ^S 
2 F=: Nacosl5'- Ng sin 380^ =0 (i) ~ looo Ib 
EFy =o Na sin 15°+ Ng cos 30* - nos e^ Soo M 
2) 
on : = lOl. 
Solution Na = OLG N tEF=0: 5T+500-l000=0, T= |00 lb 
Ng = 194.2 N (We assume thot the Nnonverticality eT 


Some oT The Cobles iş negligible, ) 


312. 


TE 

G X Ms-0: 120 (14) «GO(1.5)- 2Tein 44.4 (12.25)*0 d 
l B 

T 913.2 Ib = 


A^ Z Mo 50 i —J6,tss io^ (uo) - 4o SIn 19° (21) 


T T cos 45° (32) +Tsm 45 (34) = O 
TE TRON 


pa.. —— -s lo" 
. A' g ES 
With F=0 P . 
iz 
A EM, =0: [60(9.81) (135) - Na (469) = o i 
Na = 46l N I200 Ib 
— " Lo 7 , ee us 9v UT Mr UI? bs 
For E Na : c. EM, =O i200 (|2 SI 5 ) | Cos |5 (16) ð 
/ r- | 4S 7 N - T = | 
LEM, =0: l6o(3.1) (ISS)- "2 (4-60) -F (700) =0 | 81.2 lb 
F-l5L^N MEN NENNEN 
3/14 | B W-S3oo(9$3.98/)7 2943 ^/ 
| Olm " | —e 
| LA Ter 2943(0.4)- 8(O.G)7-0 
| Lad B= /962 ^ or /962kN 
Ir Z£F-o AĄA=2743+4762 
W ^ = 4910 N or 4.9/ kN 
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3/5] FBD of junction ring G: 


30(4.81) N 


À 


p» ig i -Tagas tS" = Tec C9560 +30(7.8 )cos is*-o 
AF. ZET sin 45°- Tege Sin 60 4 3o(1.81)sin i5^-o 
Solve Simu ttaneous ly To obtam 

| Tac =< 25 N 


Tgc = 264 N 


3/16 Consider the right prybar : 
4 XMgzo: — 77 (st) + 


zz 
Fcos 5° (250) + Fsin 5 (a1) =0 
| F-2528N 
250 
m 
ET 
R- 
SET 
3s[lT 0.050 (1.26.81) kN 


p, aa a kN A L4- kN 


t ad 
"S P kN 2A c^. kKN*m 
e 


E: UE o 
O ; 
M, — |! oS i K j- 
l.2m 'o.6'o.6'!V 45 ul 
m m go 


2 1,79 : On t lot Sin 360? =0 
Oy = -0.7 kN 
ZFy=0: 0,-0.050(2.4)(3.8)) -3-1.4 cos 30° 
- 0.050(L2R) (4.81) =0, O4 z 548 kN 
Z:Me70: Mo- 9.05o(2.4)(3.21)(1.2) -3 (1.2) 
- 0.050 (1:2) (1.8 ) (2 A 4 0.6 Cos 3a") +4 


- |4 (2-4 Cos 30° + j.2.) =0 


) M, = *4£ I. N*m 


3/18 | 


| 24 ! 


KN 


Ptz.Fzoes zu ZNa Ces|5^ 20 
Na = Ng 2 LAT KN 


zr -o; /-/50(9.8/)*0 
7z2/472 M 


2L 20| A-z:8 


ZAA=0 ; I472(2) - A($) 0 
A-8:327W 


P = 500N 


L F70: B4, *E, - 4000 sin 30° =0 
a Ay — 4900 Ces 30° + 500 - 9 
ZMgazo: F,(3)« 5o0(€) — 4000 cos 30° (4) - 
=>> - - ned 

Ax ES M. Ay = 2150 N) Ex - 3236 N 
For maximum P: Ey =0 and 2Min soz 


P(8)- 4.59565 cos 3a? (4)26, P= i732 N 
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b) Lncluding «S -lk eight : 


VEM, 70: 5o(68) 49 (34 tan207)- Fa E F 
Fg = 458 li 

T Ereg: - ASE cos 20°+ So =d 
Fe = 380 hb 

(b) Exclude 4o- b eynt ; 

2XM58: aide Tu ^a 


Fg = 3111 
t ZV-*70' Fe —31 cos 29? 4- S070 
Fe TSA d 


z |v grex 
r-n) = | 2 ph-n^ 
Sin « = yaran fe 


P(r-h) -mgarsima =0 


E P =- m3 E 


I$ mm 
38 mm 
— € 
AA- rmm 
R xM,-o: 35(18) - Ecos 165 (82)-Esio"J44)*o 
F= I$49 N 
ZF, =oi O4-35- I3] tas 10° = o 


Üy. ARS N 
2 Fy -o0: Gg m 13.98 sin 1o? =0 


ey -— y. 
3 2.43 N 


O = xdA4g8*42.45* = 48,8 N 
3/24 | GO Ib 


4^-*F-20o: 6GO0-4Tsi 35*—0 


T = 262 lb 


- 50 lb " 
Ar 

ŽE = O; JO cos ZQ" —A zO 

Hus 46.99 /6 


M 5” 
, sr. : » . 
Nw : ^y 2/82.9 7/6 


T d » — 
1 5A Asy(46. TI -(78292)*- /882.8 Jh 
: — 


- A i 
yo k ib S dd T 
` H jE’ 


Na = Ng = N 
f2 LMa=0: 3600 (45) ~N (12) + w, (127) = 
ALF = 0: ZN -3600 = Wp = 0 
N= 2075 Ib 
W,7 550 lb 


- ' TE 
2 o IN e 1o I ODCOInh 
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3/27 Entre uw: 


2.5 (3.81) (309 )- Bx (230) — 
Bx = 32.0 N 


ZFr,-20: fiy-320-7 9 Ax = 82.9N 


Z fy = 0; e. - 2.5(1.81) - o, Ày = Z2A45N 


Fixture only 5 


EM, Ó: 2. 5(3.8]) (190 — MS O 


G 
5 Me = 2.45 Nem CW 
C BUE. NEG M o MERS 
e.S(ta)| CA M. " 
N t: [OO mm 
3/28 L FBD sf Support E model : 
Ma 2 


A EMD Mg- Mg- Ld- Dk 7-0 
Mas Ms -L4 — bh 


a 
f Z Ma 70: P(500 +100) - 2(loosin 30°) = o 
P*0.lGC] kN or P-166.7 N 
LRS — OdG]sm S0 s T,-2 90 
T2 - L7 kN 


—-0: N*55.23 |h 


2.Mg =0: Q (3.5) = (S0 cas 45) lo.5) 
=O Cs SA 


aa] m- od 


200 TAS mp NI -= 425 IB 
mm 
T a a 
"s CosÓ — -13 
E 
-X 


| è SES an 
2 kN mm 


G Y M20: 2(2e5) - T (i25), T= $2 kN 
2R 50: 3.2 UR) e= A; düg 5 3838 B 
XR: Rya 3.2 (R) o, Ry 7 8.23 kN 


R= Jat Ru = Y2.35*« M = ^.38 kN 


A X.M,*0: -F(l) - 2(6) + 35(i2) =0 


F = 40| ib 
— (——— 
x= tan ^g 7 |4.04" 
zo lh 
Assume that 
Ae art 


eninin On a nori- 
Zontal line 


R EMe=o: Fcos|4.04* (2) - 3.2(6) - 20(14)* 0 


F= I542 lb 

Ery Sg -154.2 (sin 14.04°) + Ex =0 
Ey = 37.4 Ib 

2 Fy =0 : 154.2 cos |4:0# — $.2-2o0 +Ey 7? 
Ey = - I26.4 lb 


E= JE t Eş = y 37.47 «126.4* = (81.8 lb 
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3.6(3.8))N 
Ox MN ect 
5-52 NONEM ENMETME 
A(1.8) 
ppap MNT SUA 
3s] 

"Ein pn 

(Dim. in mm 


(€ 2 M, 70: F5 si 2I *(125)- 1.11.81) (130) 
- 1.1 (1.81\(412)- (3.6+0.4)(4.81)(635) = o 


Paa MO ^ 
SLR =o: Oy ~ 710 cos zi" =0, O«* 662 N 
HEFY =0: Oy 4 TlO Sin 21°-(1.9 *l.| +3.6+0.4) 3| 


& xMg-o: F(50)- € (225) zo 


F22.25W 


ZFE.20:-04,42.25Wcos 5520, Oy* L230W 
Xf, zo: 3-0, € 2.25W sin 55° 
Ou = -2./34W 
o- Aog cog = J(.211w)^«&.3*W). = 2.61 


3/36 | Note that the torce F has 


replaced e B -hrce-couple 
System «t B 


l (dashed) . 


Mnerce 


y^ »M,$,70: à o2 F (2.4cos I5") 
- F(s.6cosl5*) «o 


F = 0.1863 lb- 


1.5 sino? ] 
l.5cosGO0^r]. 2 


K* Y M0: T sn 33.17 (1.2) -|8 (9.8) J(s715)eosco^so 
T= 11.5 N 


ZL-01-91505 391 * G 


= © 
oy = 82.8 N 
zF.- amy: 99515. 42 7*9. 18 (9.31) + 0470 
Oy = 232 N 


So O= 246 N @ 70.3? CCW from tX-3xis 


nl ni 3d - impending tie, 


23 N B es O " 


y a N 3" | 
Ea P3 Mg =O i 4O (1) - F cos iS °(23)+Fsm15°(3)= O 
F = 13.06 I 


18° l 
sp M S an e 
R r 
ETS 
7009.81) N 
EF, =0: "o(18) sin 15°- 2P - 2P Cos 18 = 
Ps 45,5 N 


ZFQ-0: R- 70 (4.31) cos 15°- 2(45.5) sin 18°=0 
R= 6l N 
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- =B 
Ox 
$3 Ib 
——] 
G »M$-0 83(6)- M = O 
M= 4198 lb -1n. 


F cos 20^ (15) = M= 4f} 
F = 35,3 b 


Engine off : ToS y Fg 79 


ee 300 (9.81) 4- - Ng (4.3) =0 


Z Fy =o: Nat 1472o - 1800(9.81) -0,  Na- 2940 N 
Z Mas: 


(too (9.81)4-No(h.2) * 3000 Cas 12? (0.550) *5 
Ng= 15,050 N 


M (5,950 - 1809 (3.8]) 4 350 sin 12^ 2 5 NaF \IE3N 


Ne |4- 725 N 


N 
üii p bea CE ia, P E ^ 2 2.2875 
4.8 mim <— 30 mm E 
dem o \g uU 
FAA [x 
400 N — [^ 


zMg-90O:*-9009 Cos lo*( 4$ ) + 300 sm 10? (7 ) 
Ra (39) = 0, Tug k = 1382 N N 


Oy —93003m lo?-0, o«- 156.3 N 


2 Fy EO Qoo cos 10° + I382. A S -—O 
Oy --22'lo N 


" "* Bu i x 


3/43 | M-4' $0o-2D(0.75), P= 213 N 


A" £u,26; e(/oocos 30") - (315? 1005 ^3o0* (2/3) =0 
8 pm. : | P 
- ae Ai R= 1047 M 
po ON NAN o Y 
m nm] umames.. AM f - E 
O R | 
» — 375 mm - 


or 4.5 IL- ft 


3/44 | 


A 2. Me x i 


500 Ln Cos 


F(36+6 + 22ers È " 


LU o] j E^! d mr r c5 | = 
L5 | O00 | OSK 25 ) 


-e 


| EES 
3/45 p pa " Mz 0, P PNIS 
OO /b 
Á— —/OOQ(, e 
5] c L 


| ces besote UM of (cs forces 
— — 3$ cou pic 


A——— 
/ooo /& = Pd = $000 /ó-f? 


3/46 | Car aam u 
"oo (3.81) N 
P am j IB 
< A *G ET =F, 
Ta i 625 _| 1740 
Na l Pra zm Yn m C 
E 2 


U 
$5 
I 
C 


TMa 0: -700(9.81)(1625)+ No (1625 
Ne 7 3320 N 


(9S e Yn ^ne 31 Ta Gp T Í S n Vigible ) 
~ON 
J6 C c 
I| | n. f (Sa Lue. - ( 12 T -€— m 
AIPA N | A520 (i 9A N ra » 
5«90 N |l G 
| 1200 mm 
-— -(*) 2 Y 
tc la A 
* Uy 
` [qo mm 
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QEM, =0: -4Cos 5° (10.5) + 4 sin 5’ (1) 
+ P cesi5* (3) + Psin Is* (1) 28 
b aask NN 


ZE 20, B=35(8.81)= 49.05 k 
ZRF O; P=7 

Two couples, So 

EMA =0; 6T - 59 9/)(o.8)s 30. 


— 419, 9/)(0. 8)(0. s 
Q.9 m /- ) ) 


6 
z L27 AN 
W = 502.84) kN — 
349 | ums 


-À] ( Ls. 
SN 


TET. 


w on bs "1 


«a cos 30' = 4 


"y 
- 7 4.04 mm 


(€ 2Mg$79o: 0.120P-24 —-0, P= 200N 


Cfor wrench ond bolt) 
For wrench alnne ; 


ft Z Ma *0: 200(90.120* 2.00404) - B (2 0.00404) 


=0, B=300N 


«| miFzo: -A+ 3070 -200 =o, A= 2870N 


BG= f= EI g (From Table of) 
FBD is of hemisphere, 
Shaft, and gear B. 


3 
& zM,szo: Fr - mg VEF esse) 
F- X37 Cos 9 
Geor Å * 
M EEM =o i Fig- Maw 
67) I. as e Vr 
Pig M 7 (7g Mmg ra Cos ) E 
Ya-^ 


NELLE CDS 
S Fa 


ANA 
With airfoils j 


AZ F4 -0 : ANg-* ANg ~ 2 (A56) -0 
G X Ma-o : 5o(38)--40»(2) * AN g CI 29) 


+50 (5) - 4oo(152) = 0 


ANa = 351 Ib] , Na 9505351 = 12911 (43.0%) 
A Ng = 441 Ib Naz 50 +449 = 1291 ib (52.0) 
Note that a l00-ib propulsive force has been 
odded (at A) +o maintain equilibrium , 


3/52] jom — — — a. 


Z4 20, 
40( 8) * 4o(&) 


*/20 (4) + 2e0(3) 
26.20 


L- 
^ 820 /b 


Chai Gr.C 921 


Solution STATICS Meriam & Kraige 6" Edition US version : Chapter 3 


ZE,20: -Ay t 4069 cos 30^ 20. C 7 346 N 


E Maso: 400 (F ) + 500 (2.5) + 50o (5) 
T 500 (1.5) +250 (10) = Fy *0 


Fy = ll09 N 


Z Fy -0:-250 - 400 sin 3o" - 5oo(3) - 250 


+ llo0 + Ry = O, Ay = [100 N 


L«——— 3 m ->é [me HJ 
— S FU. -X 
Ri & | m 
R^ Ax 
3 RZ Mm 
500(9.%1) N O 
"d 


ZXM, 9: -2A + 5oo(1.81)(.5)-- 1500 
+ 3o00cos 30° (4.5)+ 3000 sin30° (3) = 0 
A= 12 520 N 
Z-F4-0: -3000 si 367 e (2 520 — 0y — 0 
Ox = |l oza N 
E -0: =- 39000 cos SO"? - 500 (3.81) qos 0 
Us. * i ii M 


s J "1o zo* 4 7500? = |3 340 N or 13.34 kN 


P=io ib 


Law of cosines t TM aaga aA 2 (22) (a Cos x 
a= I5.74* 
(xx Mo: io (45) - mF (22sma)s 30 (2z. cos (so) 
ze, P. mL 


P 

qoo 
Zot Pesstgysh is" «6 (1) 
2-F -0: Ng t Ne - 560.81) Cos/5* =o (2) 
ZM.-0: -F(*) -Ng (Tod 500.81) L500 Cos I5? 
* Zl5sm |s*| 7o (3) 
Solution +o Eqs. (l) (3): | With 82 P720: 

= |270 N re ọ 
Ne= 214 N Ne= 350 N 


3/57 | LE mM 


F=; (3+4 a) meo 


J=- Ém»o 
£o 


—— — o l M 


3/58] 2S ie Table D/3, y x DRM S. 


c 
For a = Ta r= eiz rv 


Ax V3 
M REM, o 
T CA R i i E . 
IN ir l Ma 7 m4 (e sin I5 + v cos60 yo 


Ma = 0.109 mgr 


3/54 Torgue M = (00 N-m = (600-7)(0.2 25) T=/55,6A 


Dimensions Replace rg by foree ec E anda 
iii o Couple , jo thor memenf of l 
B NT. -—^ aboué D in CW sense becorries 
Seg | 0 456 (0.2 cos 30 -0.125 s/n 30°) 


S l */55.6(0.075) = 28.99 N*m 
Ww 600M 200 
prn NN --l.x« ZWfp*o; 28.89 r-928/(9.125) 
| 25 1 i25 T O 
! | S t 600 (0.2-0.075) - 0. 250 Q, 7o 
p SX Uy Q,7 906 N 
- (9.21 — i ; 
Pa ne 26-0 (55,6 coS$30' +6009 -0O =0 
Oy = 735 N 


Zo gt y nm 
R=Ya +O" »y(735)*» (9o6)* = //67 M or. l.l61 kN 
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Cube d. y "i 
YS i 
IN A N~ NN 
NO S. ked 
Sa sf | TE 
l A ANI A, CX — Sin : z E ne g^ 
7 s Cube . EC p M ĉc) 2: 5 : 
m A TET 
3 | fma Y sin à T p ( LAO | -— C 
N i lO 56N a55: l.5| sin 8 ya l. 4? ) 
- 0,36 6.55: 1.5]s (o 60] 
(distri ited ) N > J 
F = O3lG sm 9 (in IL) 
$ J 
Arm: KEM, =O 
-M + O.$l5s«9 (1.462V — 
M O 4627. In 9S Ib 
3/6l iP a -L54 0.5j +2 5k 
Ç ——— ` 
VER | " a 3 Tee Vise, y 42.57 
b 7^ A i 
Ô de 3g 
A a WE Lor cu 
' í ai O, 
B ema n it "d "Rag 5011 -0.16% 0j 0:458 
"6 t, jT. , 
he e nc ^ D 
ni v Au LZS) +2,5k 
| 


dec? lec q jue r c 


Tas (0441; + 0.814) ) 


(Div. in m) NL TAD 


j’ 
Ro(.8)N 


u 2x = O5) +ZS5k - " ; f 
T z= . TTE 42.61 pr lao (OG = 91543 j +a:T72k) 


/ 


2 FGEO i 0,507 lag + O.SlTag = 9 
Z Fy 7-9: -9.16]0Taq +9. 44] Tec —0.1943Tag = O 
ZYa-0: 0.845Tag --O.814 ac 4-0.772Tao —Ze(141)-0 
Solution : g = 561 N 

< dés 9-9 3i N 


ZSM, =0; 67, +187 -68()=0 , 4 * JL * 02 


, — MR "fala Y^ u > 
4M, =0; -18% -I7 +68) =0, 2h t 4 * 68 
Z2 % 


So/w E gef la = 20.4 p LE 


E0; 294 +272 -6?=0, T= 2.4 jb 


EZ 8 Ó- Hm "MA x 26.57" 
xu d -— 
\ 6 ZM, z0; 81; -620(2)=0 


A z L55 /ó 
2E -O 620-/55- 21,ce5 e- 


/64- 75 W'*me- 100 )8/)| 298/^ 
LS e, e 
| a Ma n ^us | 
s : foe Ec; 
h LLLI 
M UA f 2 HW EI y 
5 HZ | 29/ N 
LY. 
AV. 28] N 


A - À " m e 25 - D y f - ) Saa E 
é M, o ASE 9.7 ig ?8/ (0.3) - O 
ico) 491 451 -7-2(49/)*0 T tL-/472 MW 
E. 5 cC J. 8 e 
so 457.-90.9( 1472 -Z ) = LIET ISETI 
j J C 


= 797 


T (one sf Tree) 
u « — da mec 634 
Sr a AxXFE-O: 
3 (T sin e) -mg = 
mg T = O.373m39 
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ICoo (3.21) N (centered 
left t right) 


Car modeled 
as a sileb 


(Dim. In mm) Nc Np 
Jackmg at C (Np=0 
ZM =O < = i600 (9.81) ( p ) ps Nc (1575) = 


Z My -Oo: 
Efa 0: 


Ne = 7850 N 
- 1600 (9.81) (1680) + Ng (2800) + Ne (1499) =0 
Na + Ng + Ne -!69o(18]) * o 


> Na = 2350 N) Ng? 5430 N 


Jacking at D (Ne=0); 


Same as 


No = 7850 N p Nc 


É My=o: -1600 (3.8])(Ie80)« Ng (2800) t Np (I680)=0 
ZF -0: Na +Ng Np - l600(9.8)=0 
> Na 3140N , Ng = 4710 N 
IOC -1/200 (6/12 60 ^ 
2(60)- 108 &y7 /2 /à 
: ilis Z ^E ». bi 
Y C y "i 
lé, i S A 
i i J 
| 
^2 4 B, | tO 
4 [2c € 
|J i andi 
k C 
3/68 ] A= (C34) 
/ Sz £r -3j + Fh) 
/ YN P". 4 , ; 
Wc E5 &(34£cos 304 2j s/n 80** 44 
50" / pon M" — iiim E 
bw W=- 600k 44 
"s ACE m 
(ED 
Ww db V 
X "- C 
m y 
Qe-o; 4(-3a 3i zm ec), 
" *L(4gA98240-5|600])^ =e 
s S m | 
7h ATyC B--, 4(A484C)- 3ooO 
«(B 21)» 30oo, C299. «oz 
Z Z : E SAI = 


Note : 


X-QAXIS |S 


l BC. 


Nc 
zM,-T05 =k (175) 4 2N - t 250 cos j-a 
N= 0.233L = k (Ne 
mre 5 raids L-0 
Na = 0.5331 


3/70 | fa 
n F 22 kN 
D (90 ijoo ) 


I myvm ) 


CD (Coor dimot es 


| 

| 

| 

| 

| 

(easi Js | 
l C (7449, 2.45, 0) 


N- | 
3 
B(509 400, 0) 
£ +380 -|l00 | | 
aD = Ap 0i Em 2k. = RDÉO.A3A C + 0,320) +91274) 
V230? + 380? + 1100 x l 
2 —500. — -506. -4004 c look 
BD * 85 jt. 4o Spur ^ BD(o313c-6.34; j 50-31) 


A440. - 2403 « |laok exe oaa B 

" =e - Cpí(0.364L- 0.1185, «010 k 

CD CD V445* 4 249-4 TG C i: x 3 
From ZE72:(—0.3100-9.333 £D + 0.364CD = 
O.3 20 AD -0.3I4 BD -0.l9$5 CD = 

0.927AD 4 O.EG4-BD + 0.0 CD -2:20 

ADE 0.925 kN, BD.= 80.3 ]GCKN , CD=0.818 kN 


(aM Com Me sion) 


3/7] | R £z VEA ( £ ces uic. $2 3o") — A y3 Ẹ f y. 


oO o 


Sol utis a 


B d ~r Wi: ec de | 20012.21) Ck) - -1/962 e 
P. | 3077 
E e es ey 9-55. 2" DEI 
Ak : oem | 
2 Q» = ZA e E WwW +r ELI ) ) 
f | Q — a A 5 - 
ERA. | (MEM eas) C624 
wN 6 | i ; BUS. dE 
| | H hz 3 t62: -6 J OE 2d X [ Pp, 7- AE P f adj) 
| JA | w "Py > u - E söi 
^ E = \ AT e 
L — w-mgY NA "ue g : i 
les "eg " xia 7 v) f IV 7 JEI 
x X I MEM i . 
e m M— N 2:49 (5996 3 2/772). 
A 
, A , * ( = v do 7 2! 2 V e v 
p^ > 
Ay Az HL-2PCPrR+3I3 / 
E S TG. 755 N 
s AA 
3P =5886 -4755 , F7 7584 
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i pog iaa EE ————UneeÀ 
3/72. | Yi CD-cCEz-Ve?22*r 2* =N m 
| I T BIS cui IN 
34 hga BF - y3*« 5* c5. 63m 
| LAN ~ Unit vector i -t +37 )/ vro 


"d LN EN S Ik x e 20 *6/- 7A)" (34 +j )/fo 
P= 2/4.) kv © V à a a TIAK dE ok) 4j )/ho 


ERTEN 

Dimensions m (m) J + 5k x 2(9. 8/X y) «f, 3 +J) Mio 

+ 45k xO6(23)-7)- {IE 4J )/ io 20 

JwnhA, g 9T 1901, 2394.3 . 3728 
—-— ) 


Y 
— + $ -/f76 
"b s983V0 Vio 76 ^W 


É s T" 
[Dm ary "E fo 


z3 desirei d Myr O iii gire 
6, -2/6,8$4 ku] 


E 


P- W Sii Oo 


2R cos 30” Drvide dg sef 
2 Lá c) 
Dye. = Jann C 
A23 
So mwiri | BI ua * Eh zx go7 
2 m 740 7 IES ergo 


Bu inspection ) Na = Ng " 


Nc 
R 2 M. 79: -2Na(2:105 tan 25°) 


+F (465 ton 25*.- 425 tan 25]- 0 


4XF-0: 2(o308|]« Na F 70 


Ne O.265F 


Z/ 2 
ZR cos 30 WCS O=O 
£Z y Er eos 
f 
ŽE - O | 
x , 


2/75] . " 


0.36; 
Im i 


m | 


zn W-z3ox9.9; NE | 
|Ag 
A ZA O 458 ~ - O.9(30Y3. F1) = O, &- 176.6 N 


y-2/ ENO; ^58, -0.36 (30)(7.81)=0, 85 75.6 A/ 


IEEE . 
B8-V/76.e * Züc. = /90.2 N 


~ | Me 
- "LS E qo o N C " z 
390 h J 2 M 


E et fo 


Z My 70: Z(100)(360) - fs cos 15° (179) =0 ;-3150 N 

2 My -0: Bo (420)+ Ja(180)-3150 cosis’ fiel -0 
Dz - Z340 N 

2 Mz=0 -By (420)-3150sm Lu (390«0, By=-730 N 

Ày =- 232 N 

Zra = 0: Åz+2340-3950 cos 15°%+ 1800=0, A= -325 N 

Fa VAS tA? = _43TN 


zr. ZO ; Ay —]304 3150 sm I5°= 


IM, 0: [-6012)-S0lio)+ti5oo 
FAM JJ 

+ [-50(3) + M; |k =0 

NET -220 /b-u. 

M= /5o /b -/A 


NI -280J ISOk 4n 


ZF = e' (€, -59)5 *(&,- co) =o. 
Ly - 50 /é, «760 A 


R= Sot -éok /6 
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EE, -5! Ry + bb cos 50°, Ry =- 1.028 kN 
ZFųu 70: Ry + 2.4 Cos 30°- |. 6 Sin 5029) a a 853 kN 
2 F2 =0 ` Rz2-Z24an3970 ; Rz * LA kN 


REAR +R +R = LT kN 

ZM, =0: My + 2.4 cos 30° (0.15) -1.6 sin 50° (0.35) = 
M4 = O. I/72 KN*m 

ZzW,-0: 


DX ELT 


My - |.G ces 5s? (0.35) = i Mys 0,360 kNm 


Mg - l-b sin So°(0.2)=0, Ma7 0.245 kn 


M= 4M,*, Mtt Mat = O.45| kN: m 


4e de 


No 


P o: Na+ Ng + No, -430 = O 
ZUM. -o: Mo (20) - Na (34) = o f 
| 
ZMyzo: Ng(is)- Ne (15) 49o(4) 7 5 J 
SeluXon : [Na = 282 lh 
| 
lx. 34.9 Ib 
Ne 7 162.8 1b 
so] pois o oo 
| 
EA 
X —77 
= M. s AN (i2) - 500(4) = o J A Naz 250 Ib 
X A ) LA 
ZF = 0: ANQ*ANg t AN, =o ANg=ANcE 
£M, 70: aNe(T)- ANg (7) =0 = |25 i 


More information Would be required +o 
Fg and Fe, 


determme 
) a C omponen!s of frichon a 
B and C Gre possible, 


1200 


n 
gD 25(3.8)N 
cu [ ELLE +0.66 j -OoGk 


l.2*40.6*c 


xMz-0! sxiuitisd- o. 8713F (1.2)=0 
F= [49.5 N 


Z My =0: B, (1.3)- 25 (3.8 (0.65) +0.813F(0-3)= ^ 


Bx = 94,3 N 

Ary so A t TES s OENE -2s(11)- 
Ax = 29.5 N 

Æ My =0: - By (1:3) + o.218F (0.6) = 
By =z I41I5 N- 


ZFy= o: Ày 1415 + 0.43417 =o, Ry- 75. 5N 


A -155*« 22.5* = soe N ge esta I&]5* 2 (5.4 N 
n — ÁÀ— 


e—a 


mg Erom Table c2 
Jor ars 37 3,73 m/s? 


æ= pia i aiki 746 N 


m F) 
a Jj 


Sioi eD-y f + (1200)? = /2$2 mm 


~ 
`“ 
Xo mo 2 550.4300 +350 k 
E, | NA 7 fac" 7/8 Y 
d jas / fg Lond -7300j 4 350 4) 
E. han 
is " y Lot. 
p 
e 2p-o to rf P s Fac /ue4s Lpem collecfmg ferms 
F. ' 
(S atio v. Fe o 450). * (746 + TA 150 -EB J200) k = o 
£s «afe B o yo Zero &g eve p ew 
fo ge Ep = LOE N compression 


c 
fat ^s - 24o N/ fen 310r 


EL ] Pcos 20° EM s O, 


y 
| (200-:00)0,080 


| $ 
Z l - 0.120 [2cos 20 =0 
nd s PE TOF A 
^ 20° -- Ti 200M. p Zo" 
| 
? 7 Y [^ «Io N ido nv 
— — pa Eh a SEET 
too] | /5O0 | Ix joo M. "| A 
mum mnt Jm ic adt » - 
y &o m em 
Ay 5, 


J-3; ZA4 7 O, 0.35 Bj- 70.9 cos 20°(0.1)=0, By= 14.05 N 
EF = =0; Ayt!9.05 -70. ? cos 20°20, Ay* 476 N 


TF e M ars 25)- 7O. Fsi 20° (o J - Qo. 3585, e 0 
^ 8,7 207 ^/ 
as =O; Ax T" 79; PSZ Zo ^4 207- -3oo Am n A g* 68». E A/ 


Azy 68 / 8&3 a GE 823A | 8*-y2075 »/*os5 *. 20? A 
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xs >K Co N 8| P 
DE x ES Wes 300 | 
" Bx B. a: | l'es f o 
ac D e | — JH By 
LL » 
Bz P | 1 ' . (D 
ML L--3 (Dim. in mm) Dim. m mm "d 
Ua 7.4 Rks x Ws 
peo i = 100 (0. 060) = 54 N WE i 
2.Mgc * 9: - P(I35)+ S4(45]-0, PzI|tN m 8 c | 
) — min A ———d--.- G : s A.8 
u A nm "- 300 | at ni^ 
2.Mg,-0:-I8(IS) «Co (39 -o, C, -o4N ^ 2s(18)N B, Sh ZEGAN 
ZMg,-o: 54(165)- Cx (30) =0,  C=21.7N (x-4) Z- Mg *0: 2x (1.8])(5.222)-Tsin 36.1 (0.600)+30=0, T=251N 
x n T " (x-2) 2- Mg 7o : 28 (1,81 (o .:300)- 25| Sin 36,1" (0.500)-0.600 =0 fyz |LTN 
EF. —60: 297.7 + By =- 545 o, Bx =24,3N ZR 70: ll. +25sin 36.1" 28(3.31) + 8x: 9) By = lI2.2N 
si (4-2) ÆMg=0: 251 cos 36,9°(0,500) -o.b Ay =0," Ay =/67.5N 
aTa =0;\ 0,3 - Bz € j«-—0 Bz = -18.9 N ZF4 zo: 167.5 + By ^2S|.Cos 363 — 9 By =33.5 N 
BSSB tB = 30g N , CAS cz x ZIN As 14*-167.5* 7 TAT N 
Şe " , Bs*xYlIIAR2*«33.5* © WI N 
Lf P = Tiin = |g]2- T 1 N) to) ` Cou le MAs be applied at any sp San rigid bady 
Z Mec z0: -9 (135) + 54 (45) r D19 =0; D= I3. 5 N MW y t^ Same Cxternol e fect., 
NE D -S 3|] 5 DAANA cavis y 
3/85 450 mm : 7 , : : Y n 
y Ls lI BERI Eas s2k) 
roni oom | " 000 zm. AE Y 
| ww | ZW, go, 400(2) -7,(2)* o 
1 "iS rr n e. 200 T-/o0oV6 4 
e: Si: 8g x 
A — Yrs 5 A * Fee 
£&;70, O.sooT-O.600(200):O 7-240 N DOl 1001 d 
É di a T -94,7O, M," 50 /ó 
£M, 70, 2.8004, + 0.450 (200) - 240(0.707)//.600) =0 (25 QUE OAOE SINE iue Fe 


A = 644 N 2s . £;eof(c. "-— 
£F, o Ay UT “ø, Ay /oo /ó 


-7 o 4,8g - è -- = z j 
z Oy 6 8 - 2420(0 707) *- B, 200 =0 4 305 N E 


(Z M xx CA FA - 2006 2) 220l A Zoo 4 
£M Oo 240 (0.707)(,600) — 2.800 Ay *O , "Ay" 720 V 8), ? X YZ (2) Nd (2)*0, Ax FO /5 
s : - = E = * e RCM rere e — 
£50; 970+ B, - 40(0707)*9, diris E A-Y 5o £700 »Jo*- /22.5 Ib 


A-YA? » A? - (922) * (64.8). «46.7. N 
B-y a3 8j =V172.7) + (305)? - 313 N 


=M (parallel i^ 
N vuddsc t 
harizon tal) 


Ay pA = 41075) C 
= 0,1536 N 


X 2s P(22.- 16 sin 15°) + 0.1536(24) = o 
P* 9.20G6 N 

cam O - Ru (42) - 0, 7220G COS I5 ° (58) z0 
A4 = 0.275N 

2 Ma, = D. - By (42) = ROG COS ES i6) S 


8y = — 0.0760 N 
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3/89 | Fram Nuk: R|I0S, 
Teo? OBRIE +O.bAIJ -0.962k kN 
=\.5i -3k 


em NULL ELM 
Tee RE V keti 3* ti 
= Tag C 5.441. — O. gk) L nt 
ALES 1" j 
Sk e 
lar* lar Y z*4 $8* K^ u 


= Tar (0.555 - 5.32K) (nis. hai 
Dim. mm 


z.M,79: OCxTe, + 08 x Tag c OaxTer +M k-o 


C. 5i «4.5 k) x (o.3211 9.641) -0-192k) + 3k x 
Tag (-9.441 i - 0.834 k) r (71€ 3k)x Tap (0.5551-0.832k ) 
+Mzk =o > (0.832Teg -2.%1=0 
l. 664 Tar - l.34lTag 7o 
0.555 lae - 0.362 € Ma; 7 o 
Solve. X» Obtain ler" 3.41 kN Tae - 4.35 kN, 


M. a P 
Ma = —-0.$162 kiem 


ah | AL Oy CL wall) 


: (quz. : door- based 
E S< 35 Ta | A 
s" XY 4Z * Watt- oo.se 
Cx h 
| "E Cx = Cy Sin S 3 
15% | Eu * C is $s* 
| 
NN 
aR hag à 
g” = ax vim y 
P, ZI - BE By 
Er Be 7 


-—— ^ 


* h " $ ^5 
E N ee ^y A mMm — Sin i5 - ( V VOS IS ^-0 E ð. Ei T Mii 
Y d á j l e J ) - mg 


pn 


Cy = Cy tan S57 0.01Emg 


E 


) 


C u cos 25* - O., 1636 mA 


la, = O: C4 h sin i59 4. Ayw e Ay == 0,0245 mj i 
wW " 
2-Mg, - o: m37z t Cu hessl5-$;w = Oo 


h 
Ra = m3(z- 0.090% D 


ZMa,=0 -Byw -Cyw 4Cx h sin 5 * 
By - m2 m (oass her 
zMg, 70! Fail + Cx cos I5^7 


dis e (= O; 5195-5 v) 


3111 | y TEPI of G does not t chang 
di Thus, 

| ANG = =1\00 ib ( preserves 

total rear-axle sadin ) 
ANg = -100 lb ( preserves 
tota t rigat- se Loading ) 


ANg AN, &Nc- loo M ( preserves 
total Normoj Porce j preserves 
totel front-oxle — dao ding ) 

( Nete : The rvesul5 dev ANg ¢ A Ne 

haad only 1 the traow Cadistomee betueen 
dive. Seti ) at the font I equol to 

Thot ot te Year.) 


pm -0; 275A cos ($)-4:0 cp 


"-— " i : 
| 7-8 (D: 25 mng qu p*z--) 
4 i Divide (2) by (1) dí Subst raure (3) g ger 
| 
| N 2r £ 3/3 cos f 
| p.18 Me Mn E k EL nr ——— 
| M 27 cos m bmg 
" HEA 
M Xs de Thus co5/ = y i- (28 y 
% n 4 (/- cos) 
m4 D "jh £ ^s bll- cosh 
so he BV s) 
óm$ 
For roe. co5/5 >O, 317 B > Pha Z vw Smg 


3/43 | z A= Ab- "Vete ster - pr 


| 
P AA T= i (-4i- -5j - 10k): daik - 0.3420 


$m cos 20 -0.9397 
$ l20? ho E (4i-3j-o4) BEN 
^ 7. 
rá * p 
p^ F4 AÍ = 0; AE Lu EFO RD 
EFON AN. " io diim 
LOW S a i j = 
EZ x B ») T lax P L - O 
LAM 
NEU 
xerox -2j Pa Je 5y -/o. 
-2/x A 
Í X (46 72 - ron): £ (45) + $k)x 20 (0.342€ 
E 70.9397/).5: 
Impli fy g get e, Fs 55.7f ---- (1) jdn 
ENI, =O; (XT, * T5)* k ER xe 
(y +lok) )x— (I 41141, ]; - [-5T L]/ - [e +10%,)k): "k 
Jumolif, to T—15,210.14 --- - 342) `, -20l0.3420)(1.5)=0 
See (OF (2) 8 get 7: 33:0 4W, T; BEP ky 
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des £ - AE AVEN L524 25* — 4.95 m 
j A px CE Tee 
MCN A IT- tS iis 2 j 
SE uo Na Vzs qm 
m. . 
Ea 5s Z4 8j ASh] 
E.-—-———. 
-— 2 pm imi ` — P 
P É wey LA - E^ (- 2. 5L + -5J + Z5) 
T. 2 
2r- + Aore : 5 Z R ond 2e oh? 7244 
PT ad und 32 7 nei 
ss Fhrouwsf x-ax/S So C must 
Q. 19.81) kd viii P ciini Midi. 
aliso. hus C,-O 
2 a ^ C 3,5) " 76/(2)-0, C. 70.567 AN 
: , 2 d d 7, / e] —( 7 " r3 EN 8 7, d^ / 
M 2, 4c d iei aid" dá 5/)*0. Ja = 
2 
$ =. x Lp 7/5 im 4 Rs Y ue s < T E A 
2579, xL (2.5) ro.56/ 70, d^ d 2. ELIRI KA 
7 pA r 
Sale g cer L-4 uz LO 6,3977 ew, z- < sf 4 " gi T4 e 


"s 2 f 
R=; e r D 2*0. Es 9.06 3/ AW 
Jo ^ 


2 
spagn itay LR.44p B5 - 98 
E / J6 | 7o e E. T n e ME P 
ELERA C "s yre. se]? + (a526)? = D. FEF AN 
> 2/25] AE = 2400 3/n 20? = /220 mm AH -= - 600 mm, HRalfoocósSO" 
£ B, 7- r " 5 ad = 600V3 mm 
J= y Ci tifgk 


ZMf,:0, T, AD -W, GF =0 


k 7Y3 (200) = 4o(7. gn (600) 
2/2 


30? 


: 


"r jY r-220(98/)/2-2 277 N 
2 oM. 


ZM-20; -8,A8 tw, FA =0 
2400 8, = 4017.8) 3 (eo 0) 
8, 28./V3 = 169.9 N 


gat 


Z^f,: 0; & AB + W GE -ZALÀD-*0O 
2400 B, ibd e)0.5(600) - 5 vac ((£00) * o 


me 


,8- B,* "67.7 ^ (4,7 O Can be oófc nca by seco 
óy norime ŻA LO eliminates a 
terms except 88E so 8a) 


A-798m OB = lim, OC= I3m 
OD E EM OE Lx |o reo 
T 


| E 950| -sin $0? cos lo^ c 
4 CoS 3o? cos la^ j = xn t5" k | 


- q5e| - Cos I^ -sim lo? k | 
Gin N) 


[ IO Cos |S"c +10 sm IS? - lk 


221 | zd 


" 145 -J 
Set Tog = IS k m, og = hk m € b a zw m, 
Carry 5u* Cross rod. and Set « P^ E 
t= Component or the "emgensek teo zew 


h TT PB IO Cos IS ? 
ZI.-0: - ļ50 sin 3o?ces 10? + 471 22) 

H vc 5S IS? 
FACTI a m n 


14s 
O« 7 - |40.0 N 


=e e Gt T50 Cs 36*'ces |o" — 150 cos o? 
n lo sin 15° € sin 15? 


Ye M ifs Cow C^ 


Then oe y ox 4 oy“ = 1447 N 


Z4, =o; 
200 + 30(2) - 2A, z0 
Ay = 32 / E 


&,- 52 /ó 
y ŽE = o; & 3o 
To 


8-:ygo)^s (52? 600 % 


3/48 Isolate heel of unicycle : 
- aw! [eru 0.411" 
ALF: 2Tsina- 5061.81) -0 
T E T = 21400 N 
A cx 


— 7" er T 7 214 kN 


50 (3.81) N 


ZM =0, Alı) -88/c0s30°)1=0 
A= FIO M 

ZRF Q,- 8250 Dmae -o 
Oy -425 wv 


25-0; O; -850 cos 3o” 
/oo(9. 87) N -98/-0 


Qr g277 Af 
Y 


O=V 425^, 1777 *- 


/767 N 
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Ng = 123,3 Ik 
l+ mF-0: -304 Na- 123,225 
Na = 153.4 16 


So the forces a.pplied +» the stud are 


Na = 159.9 lh Y 
Ny = I2 f 


REM =% 25(18)(30) - Pcos 5* (6o) 
-Psin 5? (36) = o0 
pP EMINM 

Assumptions: The weight of the panel acti 


at The 9q0-mm AimenSisn OS SNowWn above ; 


panel does not slip. 


3/102 The three forces must be Concurrent 
pomt E. 

= P506 "Las 35" 
S350 mm 


320 
350 


= 42,4 


EI ewww 2 


Z Wind foce P= pA 
| 
~ i -I7.5(c)(2) = 126o V 


DE] o EEmze* Reo 
^p la? T zt. -0 © Ry = - 1260 Ib 
My 9 ZF2z=0 > fac 600l 
Rang Wai Mx g- 4l Ry rRQ* tR? 
TA 
di E NS. 
Ry / = i336 lb 
Mz aO 
2;M.79: M+ (-loi « l'IK)x (1260) -600 k )=0 
me = 


R\ 400 i +6000) + 12 600k Ib - f 


E 25, 600 lIb-tt 


= T, (0.383; + 0.2 -o. sg) 


| dag S ec i 
- uA 2 


so ki 
ZM,-0: 30(4)- 9.211 m (9)=0 
Z My es! -T2 (e) + 0.3811, (1)=0 
zF-09o:8-«458(c381:0.21;-0.84) 
-26/].-30j = ő 
JE SIE & 4.0 k kN 
= 442 kN 


T,=45.8 kN 
T, = 26.7 kN 


) 


) 


3ļ105 
! 10.0 N L solate entire Sys tem 
I5) ——— sT ot plate pulleys, f Tape, 
i.o N [ mm | J 
< - 
200 mm 
125 mM 
Ax 
——————————*X 
[^ 
*) Mažo: T(20) -0.0(15) - 11.0 (i25) = 0 
T= /0.62 N 
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3/109 | uu puse s LIS (i68)* 840 N 
From 4 zmF-0 


: J LH = ALB 
F Ü 2^ M / m i l 
"e A PaT O ERAD A 2AB (0. 550) 
zo 
> T &B* ARA - |45] N 
R= 2 (i.3)sin I5? i 
à : 
= 0,6713 kN ER j 
Z250: Da-0.673-0 , Dg= 0.675 kN 2AA“) SAR 
^ O,550m 
f XMg*O: O.ICDy — 0.673(1.8) =0 


Dx = 7.57 kN 
D= y or e T5 s 


W= 20(9.9/)* 196.2 N 
- "A60 kN 
a i nad D RC Edited P ESI /200 /. - 2 (796 600 #0 
{e | Ze 
sm (Dm. m. & s | EA T= 496.2 
w y E 
centered in o ody ) l | / | à; 
DIMENSIONS o 7 C, E 2^4, m ON 
in mm | 607 e l Nu n 
L4 /?26.2(600 Ý 600 Cus 60 ]-/200/.*0 
P is cin 
25 =O lgt 147.2 -/96.2 - (726. 2) * O, 157 245 N 
0.25 D Bz "TU g 
Ilas(48])) J 2 
N C EM | 
—T D / 5, ; 
i p m x lions | — — E E E LAT o / 1- m- = 0O 
— ias e D Ba A E 
i N / Gr EP : Nod z s ag & 
q 928i —9.S4- 94k ( | ü Sci n ea 
T m Wi wn cand — wu ROME  . [3 /naeperzdon? og ^ r£$9 
0. 125+ 0. 3* + 0.4 \ mg J — 
^ : \ Ñ l A y 
= T ( o. 243i - 0,582) o. TICK ) n d 
x Ma, 2o: 0TWT (o3) - i25(38)(Co.2)-o ELM 
* R= mij 
T = [053 N 
F3 —— x 
3j108 | ZM, 70: P(200)- 400 (I20 cos 39-0 
|! 60mm 


T"z2 208 N 
Z Ma 70: zos(Io0) 
+400 (160) - Ba (20)*0 


B= 424 N 


T=400N 


Z F70: Aat 424-208-409=0 A37 |88.1N 


Because Ay=By=0, A=Az= 183.9 aN B = Bz =424N 
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30 f 
= OL = 40 ft 


Coordinates sf A: 50 (- cos 55'sin 4o "cas 55 tes40" 


sin 55°) = (718.43,- 22.0, 41,0) ft 

Coordinates of G: 30(- CoS 55*s säs 

sin 55°) = (11.06, - 13.18, 2.4.6) T 

T (18.43 c 4o). € 22.0; — 4.0k l 
yas. 43 -40)* 4 22.0* + 41,07 

- Tag 0.783: + 0.214; - 0.543 k | 


» |g.43t + (22.0 +40) j ~ 41.0 k 
Tae 7 Tac l- wa -| 
NIS. 43* + (22.0 4 49)* + 4. 9t 


8 7 Tag 


^ Tac [o 24i + o. 810. - 0.535k | 


EFR =o: O. R3Tag +O RAHATA, + Ox 70 A) 
* Fu $0: o. 214 Tag + 0, $10 Ta. + Oy = 0 (2) 
Zao: -Q. 548 Tag - 0.535 lage *tOg - 100-0 (5) 
Zz. Mes 03 Z Mg ‘Ngao 70: 

p^: X Ok - [4e- oG) t t -13 JR | X ] x [+100] } 


a., Eija 
Loma gs ra Hia 
or (400,- 4G 000) $ i a uv 


ZMe, 0: 0.543 5, (49) - Too (11.06)=0 (5) 
Solve | Eqs. t)-[) Pa reverse order +o 


ob tain Oy = -4^83 b p 454 Ib 
Oy 7.- 382 lb Tac = S54 lb 


50ft o 


- 9 
-tos 55%os4o 


Because of S mm etes, 
Na = Nọ E Ng Ne. 
For (a) replace 50 - lt 
Torce By € 50-lb forte 
3 $00 lb-in. CW touple 
at E ( CCW der (b)). 


(o) ; mn 

GMT i -325 (t0) 4 Z Ng (24)- KO Ces I5 (38) 
+505in 15° (12) - 300 = o, Ngz Nc* 109.01b 

ÅEF=0: A(1019)- 2ZNa - 325 + 50 sin I5? = 


(b) Reverse "The Sign en hé 300 lb-in, couple 
$ obtam Ng = Ne = 96.5 lb 
Na7 No 7. 53.6 lb | 


3/1 4. A, F? ZMz=0; /ZO- 0./507 20, T= $004/ 
Hu ~ J -Xz 21,0; 0.313(800Y0. 350) 
| co58 / x 
. -0.700 A,- 0; i iiid 
:0.393T Z 25:0; 8, +1616- -0.393 (oo) - 
' &. dn y ^ 
y-2; 241,20! 0.74, - o. $20(go0)(0. 360) 
8, —}]- Ó—À—À - 50(*.8/)/0.300)z 0; A= 588.6 N 
i559; WtIsin8 -A,- 8,7 o 
W-50(9.8/) N 


3oo 


| | , 
| 60, 340 i 8,= 637.6 N 
I 


Numi? 
z 16 q EX 
| 
B= fan! LE -= 36.9° uu. 


240 | = 0.ł2oT 
«X = s/n LZE s 30° js (164.6)? -«(532,6)* 2 6/0 N 
[^] 


e-:a 266.4" m V(152.6)°+ (6376) = 656 w 
»3/115 | (oy There are 5 unknown constraint 


Forces. The bar is free ta rotate about 


a line which passes Through point O and 
through which the lines of action sf bsth 


tenzen forces pass. 


(s) | * 
| 
| 
OJ Me. | 
" A y Fo 
i 
* Ga Oo 
d i. E V B 
fos 
| 2 2 IL. 
kY | n Oz 
E. 
Pd E 
p ec N T 
i 
Chow Ó un knowns ) B 68 
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a e -4i -lji + 2k 
! an DIE 
ais L TY + 33k 
Igc = Tanl 53 | 
pm lm xi 
Z E -0: Ox ^X lay * X8 Mc ^? u) 


A uc a T Y 

ZYy-0: 0j- W Tap ^ (S Tac 70 A 
P jg = Ó ; Z. á Ba M ee fm e e 
Z Oz t A Tan +i Tee Tl 7 ?(3 


-— j 


- Tir) 1 Gir) ten 


bc IAR B E 
Z- Ma, 70: -5 (187 Tad t Mou + |00 x=0 (5) 


4- S --—- zo — 
xi, o: (ia Ta) 1 Cen) S G^ 
Solve Eqs. (Y - (o) oec 054x2445 fc 
and discover that tnree st the requested 


quwtitis ore Constant:  fOop= 833 
Tan = ROZ lh = Constant Oy = 2712. Ib 
Me coc NOS yet QE 
"r € [£9 NS Constant i 


O = y0 rOy + OE = 303 IL = constant 
and Me--100x +250 (in Ib-Ft if x in Ft) 
(Note that 9y Could haue beteri obtained 


wu LI 
T Yom 2. Mes -0 n Oa From Eia. 


x3/11 | | 
— (— m9 g G0’ 


ZSF = 0: -Na sinI5°-Np cos 30° + Tsin 30° =0 
Z Fy -0: NgaCos|5?4 Ng Sin 30° + T Cos 30°- m3 -0 


A 
EMpg 7o: mg Z cos (9+ 15°) - Na cose LL) = o 
c . T Uu C089 = — Cos C915) 


*3lin ENT IN 


3 y a 
| Nu 
SUDMRNCOHUS. micas wmm: mE. 
po. X | p X a A X 
| A eem 
* | | kN » oky] 
lim ! im Z. m 


(Meis sf beam = 20o (io) /io00 = 2 kN) 
2 Ma=0: |Ox t 2 (2) - Tsin 30° (3) = 0 


T= Ẹ(l0x+4) (in kN) 
2.20: T cos 30°- a y < 0 
e Ea 
Ax = J3 ( tonc 4) 
zt.-70: T sin 30° -2 -10 4 Py = 0 
Ay = ^ (7 10 - 32 ) 
R= (AS 4+ Ay} fz = 4 {400x -400% + [072 | /2. 


oS 
Set Æ 25 


$00« -400 = O 
dX 


| xs ED 
Ros = 5 {400 (xy - 4-05 (4 ) 4 i072. h 


= [0.3] kN (b) 


Plot of APT Ay and ÑQ: 


Rma = 24.3 kKN@ x7 S.8w is the 
value sf R uheth must be used for 
The design of the pn ot À. 
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TEM. E: NEUEM MM 
T [2* i 8 È Tep ^E 
y hs Su su Toet 9 
[2/337 ——.4—— — - 
| | we 
Lance 8 
[oO Ib 
oo Ib 
B: ii 
ZFe9:' — lagcos*«* - Tag Cos 8 — 9 (^) 
Z Fy=0: Tag Sina- Caes g -190 8 (2) 
g. 
ZTIX«20 lac Cos a in cos f — 90 [3 
Z Fy 50 i Tges Tes Shë- zoo =o (4) 
AA _ Xe TR- 
CoS u- - IL Cas pS I CoS = "l2 


Se 2cos« + Il2eosB + I2«os t * 35 (5) 
Sin A + sin = sm} (From Figure )(6) 


Solve Numericall 


o (4, 44^ | Tae = 529 Ib 
Bs 8.51" Tag; = S13 N 
| - ig" Tas - 3T d 
x3[IIq 
d — 35 o M aM 
lae. come ur p A e 2n 
L ie r AB : o' : TA 
k c - B8 UU LM E 
lose d Tgc Tec 
Geometry |OoO lb zoo ib 
aa a B64 cbe 36 ft (1) 
AB cosx -- 8C + CD cos = 35 Ft (2) 
AB sna = CD sio Y (3) 
Eau libfium i 
xL: - Tag Cos « + Igc 70 (^) 
(& Kr man "las Sin o —1|1oo => O Cs) 
Ze ~Je $ Tep Cost =0 (6) 
© 2 Fy eo! Les sif - 200 20 A) 
With BE set ts loft 


; solve 7 equations 
in ] unknowns & obtain 


&& = Toi te |as ILAT | Tast Bos B 
Sá = $34 ft EAA Tgc*? 413 ib 


des 7 532 !b 


" Wsing k j 

Top Vie), Top view 
xM-o: M= ZWsi [36 Cos Z) 

where 


a 5 = 
Sin 6 = e Sin t Har sis RJ adit 
Sh epi Mp We qu 


Sme N 2s "m 
^sin* € «I 


= [Ro 
Y BRUN PE 


m gi xzIM-6i -2/434) 


Bebo Y paix B(Si vj) trixte) =o 
—À E (7 4&- 34) EA 4k) + XJ = 2 
-F7 +F R=O, -i7 + LXO, Jo 7 A UX LX 
£R-0,€,-£5-$75:0, Rr iO ax t$ jix cgo 
£570, &, *f2-4 pM, €,:- E Sx 22 s -g4X 
25:0 & 74 *37,:0, ge L- 3i e def dx) 
R^ DES Karak) 
RA sY(47x)s2) -X3 +1 
EE 23 zo for mun. X2 0.574 m 

X 

R/L vs. x 

^l 


Chai Gr.C 921 


Solution STATICS Meriam & Kraige 6" Edition US version : Chapter 3 


Unstretched, spring length E 
La = O5 -vi = $0— 250 = 230 mm 


s] 


i (Cose -Sim 20 


C Cn ow" Gc \gebre EL Ive Tec M as à 
Pi 


fueches sf 8, x plt de obtain 


0 20 40 60 80 100 120 140 160 180 
9, dey 
M-o(9 O= 346° 
Mmm = 793.4 Neim @ O= 113,9’ 
Mme * 25.3 Nm @ e-o 


*3[I23 Geometritol Csnsiderations > 


Coordinates of B (x * 34--4cos O- 12 sin 9 Gin.) 
y= Z4 4 4sm Â + I2 s 9 (1) 
Zr — tán x ( aims p: ) (2) 
GxM, 70 : -ÒT cosa) (a4) +(Tsina) (34) -500 (18 sin o 4 
4 cosa) - 350 (4cos 8 4 (18+32) 5in8 - 1Z cosô ) =o — 
26,500 3in& — 800cos8 LI positivt 4 
ZA Sina — Z4 cos. tension in AB 
Sewe (n, BI O 4 pt: (Note Teo ẹ 0» 1721) 


5 fe 


G (centered) / ELT 


| ) 


D = O28. -0.30Co39 | + (0.4—0.3sm S)Kk 


—I^ E — Cb 
Then y € | eg 2: | T À or 
i CD 
- O IZSi — 0, 8ess SJ & (0, 4-- O.3sm 0k 
Top "| Pues M uu NM D c*b e E 
Y 0.266 — 0.24-x 8 j! 


XF,2o: 25T . . +By -o ( 
F OA DS € . - 
zr d A: : (€t Ay 1 By- IBS 
y O. 206-9. 29 sin 5 


>O ( 2.) 
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Za G (0.4 — 0. 3smôð nj 44 4 ÉL x6 G) "fer Tand for each value of Ty Resu thng plots: 
4 azeu - 0.24sin ð - E ! 1200 | 
Z-Mp, -0: GT *84)(o.4)- 125 (3.1) (o. 4- 49.2 t29 - 6, 16i) 1120 
-0 €) 1040 
Z My = 0 ` -By (0.4) F Az (o.125) -B2 (0.375) * 6 (5) 960 
: -Ay Caizs) + By (6.375) - 125 (1 gl)(o.izs)co (t) T,N 880 
Z Mp- = 0: - M 5, +t & 3 . A25] ) 
Computer S slaton : 800 
-4FC5s8 4 359 - n | 720 
T" -Am s | azs- T84 59 
| l 640 
Ry z GIS3 +t 460 cos O — 345 3i 9 
: k 560 
E G^C550 —48 $^ Ó - 355in80529 « Z7co:*0 
— Fco 4 $c 9 400 
Bk s — 651 ——a — 0 200 400 600 800 1000 1200 1400 1600 1800 2000 
BR. a G 4 I53,.3e5 09 - S.o xin 9 eei 
J -48 + 3560 M iad m 
Bz * -—$9.3 Cox 9 wn " 
70 
1200 
60 
50 
800 40 
T(8) 9, deg 30 
Ay(0) 400 20 
10 
0 
-10 
-20 
-30 
00 200 400 600 800 1000 1200 1400 1600 1800 2000 
e Fi N 
Foy T,= [000 N: ) 
Te NSN BS 
iz, deg 
| Un r e-Ferencs im ine FBD Tnd Sol ihan 
b Põb. 3/936 , he Vvorious bensin veya 
ace To= looo (Oke ces [0° | - sin [8k ) N 


= h ("sin So" coslo', *Cas3o*coslo^ — sin lo^ k) 


T - Te te ees o &o€l09sin Oo j iik) 


sf (bens Ə )* ( 16 sie e y 4 Tig 


T ($cessOt + $smÓ. -Ik 


Needed. Position /ectorg aye rae = Bkm j 
Das bam, Fae TE mo 


zM,.-29: fac X (T, * T2 J * Yog x [ge 


" "T , C 
Ton * lag m 
2^ i: i i Cr ce v9 dac ES Collect Ferms : d 
Corry Ow OSs P da, cts j 5) i 
p t -i i : n P g |. j 
SE i t7 8 an Components O *€u69 Y Sotvina 
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